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REMOTE CAMERA CONTROL DEVICE 



5 BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention generally relates to camera control devices. The present 
invention specifically relates to remotely controlling a camera by a utilization of an 
1 0 unattached monitor. 

2. Description of the Related Art 

4!' Remotely controlling a pan operation (horizontal orientation), a tilt operation 

W (vertical orientation) and a zoom operation of a camera is known in the art. For 

r|j5 example, U.S. Patent No. 5,929,904 discloses a mounted video camera that can be 

|! panned and tilted at desired angles as well as selectively zoomed to obtain a desired 

IM image. U.S. Patent No. 5,929,904 further discloses an unattached monitor having push 

n buttons to remotely control the pan, tilt, and zoom operations of the video camera. 
W The present invention is directed to advancing the art of remotely controlling 

£20 video cameras. 
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SUMMARY OF THE INVENTION 

Various aspects of the invention are novel, non-obvious, and provide various 
advantages. While the actual nature of the present invention covered herein can only 
5 be determined with reference to the claims appended hereto, certain features, which are 
characteristic of the embodiments disclosed herein, are described briefly as follows. 

The present invention is a device for controlling a camera having a lens. The 
device comprises a monitor and a remote control. The monitor is operable to display a 
field of view of the lens. 
1 0 In one aspect, the device further comprises an image detector operable to 

provide an image of a viewer of the field of view as displayed by the monitor. The 
remote control is operable to determine a gaze by the viewer upon an image in the field 
5l of view in response to the viewer image. The remote control is further operable to zoom 
f-2 or focus the lens in a direction of the image in the field of view. 
jj| 5 in a second aspect, the device further comprises a touch screen operable to 

hi provide one or more signals indicative of a viewer pointing on the touch screen in a 
f 1 direction of an image in the field of view. The remote control is operable to zoom or 
O focus the lens in a direction of the image in the field of view as indicated by the signals, 
y In a third aspect, the remote control is operable to selectively adjust a pan 

So orientation and a tilt orientation of the camera and selectively adjust the zoom and focus 
of the lens as a function of any movement of an image within the field of view. 

The foregoing forms and other forms, features and advantages of the present 
invention will become further apparent from the following detailed description of the 
presently preferred embodiments, read in conjunction with the accompanying drawings. 
25 The detailed description and drawings are merely illustrative of the present invention 
rather than limiting, the scope of the present invention being defined by the appended 
claims and equivalents thereof. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view of one embodiment of a camera system of the present invention; 
FIG. 2 is a block diagram of one embodiment of a remote control of the FIG. 1 
5 system. 

FIG. 3 is a flow chart of an image focusing routine of the present invention; 
FIG. 4 is a flow chart of an image pointing routine of the present invention; 
FIG. 5 is a flow chart of an image monitoring routine of the present invention. 
FIG. 6 illustrates a pair of exemplary images provided by an image detector of 
10 the FIG. 1 system during an implementation of the FIG. 3 routine; 

FIG. 7 illustrates an exemplary focusing on an image within a field of view of the 
FIG. 1 system during an implementation of the FIG. 3 routine or the FIG. 4 routine; 
J; FIG. 8 illustrates an exemplary layout of a touch screen of the FIG. 1 system over 

SJ a field of view of the FIG. 1 system; and 

fill 5 FIG. 9 illustrates an exemplary monitoring of an image within a field of view of the 

fij FIG. 1 system during an implementation of the FIG. 5 routine. 
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DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

FIG. 1 illustrates a camera system of the present invention that comprises a 
camera 10, a pan head 20, a monitor 30, a detector 40, and a remote control 50. 

Camera 10 is a conventional apparatus including a shuttered lens 1 1 through 
which an image of an object within a field of view of lens 1 1 can be focused upon. A 
conventional zoom drive 23 and a conventional focus drive 24 adjusts lens 11 as 
directed by remote control 50. 

Pan head 20 is a conventional mounting stand for panning and tiling camera 10 
whereby lens 1 1 is disposed at desired panning and tilting angles. A conventional pan 
drive 21 provides a signal to pan head 20 that is indicative of the desired panning angle 
of camera 10 as directed by remote control 50. A conventional tilt drive 22 provides a 
signal to pan head 20 that is indicative of the desired tilting angle of camera 1 0 as 
directed by remote control 50. 

Monitor 30 is a conventional device for displaying the field of view of lens 1 1 . 
Monitor 30 includes a conventional touch screen 31 mounted over a display surface (not 
shown). Touch screen 31 provides a signal to remote control 50 that is indicative of a 
pointing on touch screen 31 by a viewer in a direction of an image in the field of view of 
lens 1 1 as displayed by monitor 30. 

Detector 40 is a conventional device for providing an image of a viewer gazing 
upon an image in the field of view of lens 1 1 as being displayed by monitor 30. Detector 
40 is positioned behind the display surface of monitor 30 to provide the viewer image to 
remote control 50. 

Remote control 50 is housed within monitor 30 with several push buttons 
extending through monitor 30. A focus push button 51 is for activating an image 
focusing routine 60 of remote control 50 as will be subsequently described herein. An 
image push button 52 is for activating an image monitoring routine 70 of remote control 
50 as will be subsequently described herein. An up tilt push button 53a is for directing 
pan head 20 via tilt drive 22 to upwardly camera 10. A down tile push button 53b is for 
directing pan head 20 via tilt drive 22 to downwardly tilt camera 10. A left push button 
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53c is for directing pan head 20 via pan drive 21 to pan camera 10in a left direction. A 
right push button 53d is for directing pan head 20 via pan drive 21 to pan camera 10in a 
right direction. A zoom push button 53e is for directing camera 10 via zoom driver 23 to 
5 zoom lens 11 in or out of a current field of view. 

Referring to FIG. 2, a controller 54 of remote control 50 is shown. Controller 54 
is an electronic circuit comprised of one or more components that are assembled as a 
common unit. Controller 54 may be comprised of analog circuitry, and/or digital 
circuitry. Also, controller 54 may be programmable, a dedicated state machine, or a 
1 0 hybrid combination of programmable and dedicated hardware. To implement the 
principals of the present invention, controller 54 can further include any control clocks, 
interfaces, signal conditioners, filters, Analog-to-Digital (A/D) converters, 
M Digital-to-Analog (D/A) converters, communication ports, or other types of operators as 
Hi would occur to those having ordinary skill in the art. 

Hi 5 In the illustrated embodiment, controller 54 includes a central processing unit 

5[: (CPU) 55, a solid-state memory 56, a Digital-to-Analog (D/A) converter 57, and an 
If! input/output (I/O) port 58. Memory 56 contains programming for an implementation by 
O CPU 55 of image focusing routine 60 (FIG. 3), image monitoring routine 70 (FIG. 4), and 
f\ an image pointing routine 80 (FIG. 5). 

r:20 Referring to FIGS. 1-3, CPU 55 initiates routine 60 upon a reception of a start 

K signal from an activation of image focus push button 51 . During a stage S62 of routine 
60, CPU 55 determines a viewer's gaze upon an image in the field of view of lens 1 1 as 
being displayed by monitor 30 in response to an image of the view from image detector 
40. In one embodiment, detector 40 supplies an image of the viewer's face, and CPU 
25 55 transforms the image to generate a window of white, gray and black pixels forming 
the viewer's face based on a pattern recognition technique as known in the art, such as, 
for example, a statistical technique, a syntactical technique, a neural technique, and an 
entropy analysis involving non-parametric probability estimators. An exemplary window 
90 of pixels of a viewer's face is shown in FIG. 6. Referring additionally to FIG. 6, the 
30 recognition of a outer corner of either eye is used a reference for generating a window 
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of white, gray and black pixels focused on the reference eye to determine an orientation 
of the pupils of the eyes. An exemplary window 91 of pixels of an eye of the viewer is 
also shown in FIG. 6. 
5 Referring again to FIGS. 1-3, during a stage S64 of routine 60, CPU 55 

selectively operates zoom drive 23 and focus drive 24 to zoom and/or focus lens 1 1 to 
the image being gazed upon by the viewer. In one embodiment, CPU 55 applies a 
non-parametric model for background subtraction as known in the art to extract the 
image from the field of view of the lens 11, and provides appropriate signal(s) to zoom 
1 0 drive 23 and/or focus drive 24 to bring out the image. For example, referring to FIGS. 6 
and 7, a field of view 92 of lens 1 1 includes a dog with trees and an airplane in the 
background. Upon CPU 55 determining a user gaze upon the dog, CPU 55 will apply a 
H non-parametric model for background subtraction to extract the dog from the image as 
W shown in window 93. Then CPU 55 will provide appropriate signal(s) to zoom drive 23 
rl 5 and/or focus drive 24 to bring out the dog as shown in view 94. 
2! During a stage S66 of routine 60, CPU 55 ascertains whether the image focus 

Ul push button 51 is still activated. If the image focus push button 51 is still activated, CPU 
CI 55 repeats stages S62 and S64. If the image focus push button has been inactivated, 
J*! CPU 55 terminates routine 60. 

C20 Referring to FIGS. 1 , 2 and 4, CPU 55 initiates routine 70 upon a reception of a 

tl pointing signal from touch screen 40. During a stage S72 of routine 0, CPU 55 

determines a desired image as indicated by the pointing signal from touch screen 40. 

For example, referring to FIG. 8, a view 95 has touch screen 40 thereon. When a user 

of presses a pixel of screen 40 having a portion of the dog therein, CPU 55 will apply a 
25 non-parametric model for background subtraction as known in the art to extract the dog 

from the field of view of the lens 1 1 as shown in window 93 of FIG. 7. 
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During a stage S74 of routine 70, CPU 55 selectively operates zoom drive 23 
and/or focus drive 24 to zoom and/or focus lens 1 1 (FIG. 1) upon the desired image, 
such as view 94 of FIG. 7. During a stage S76 of routine 70, CPU 55 ascertains 
5 whether touch screen 40 is still being activated. If touch screen 40 is still being 

activated, CPU 55 repeats stages S72 and S74. If touch screen 40 is inactive, CPU 55 
terminates routine 70. 

Referring to FIGS. 1 , 2 and 5, CPU 55 initiates routine 80 upon a reception of a 
start signal from an activation of image monitor push button 52. During a stage S82 of 
10 routine 80, CPU 55 obtains the desired image from routine 60 or routine 70, whichever 
routine was most recently implemented. 

During a stage S84 of routine 80, CPU 55 selectively operates drives 21-24 to 
y h adjust lens 1 1 (FIG. 1) to any movement of the desired image. For example, CPU 55 
ttl will provide appropriate signal(s) to pan drive 21 , tilt drive 22, zoom driver 23, and/or 
J|f 5 focus drive 24 to center the dog within the field of view of lens 1 1 as the dog moves as 
if ! shown in view 96 of FIG. 9. In one embodiment, CPU 55 continues the application of a 
111 non-parametric model for background subtraction as applied during routine 60 or routine 
70 to continually extract the dog from the field of view of lens 1 1 to thereby provide the 
image of the dog as the dog moves. 
f§0 During a stage S86 of routine 80, CPU 55 ascertains whether the image monitor 

push button 52 is still activated. If the image focus push button 52 is still activated, CPU 
55 repeats stages S82 and S84. If the image focus push button has been inactivated, 
CPU 55 terminates routine 80. 

While the embodiments of the present invention disclosed herein are presently 
25 considered to be preferred, various changes and modifications can be made without 
departing from the spirit and scope of the present invention. The scope of the present 
invention is indicated in the appended claims, and all changes that come within the 
meaning and range of equivalents are intended to be embraced therein. 
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